The deuteron is shown to belong to a ten-dimensional irreducible representation of the group SU(3) in the symmetry scheme called the eightfold way. The baryon-baryon states, which together with the deuteron comprise this supermultiplet, are studied. Data are discussed which favor the existence of some of these states, and the masses of the remaining states are estimated.
I. INTRODUCTION ECENTLY, Gell-Mann' and Ne'eman have independently proposed a scheme, called the eightfold way, in which the eight baryons (ftT, A. , Z, and ) are assumed to form a supermultiplet, degenerate in the limit of a certain symmetry, and split into the familiar isotopic multiplets by a dynamical interaction. The symmetry is called unitary symmetry and the relevant group is the group of unitary unimodular transforrnations in three dimensions, which is denoted by SU(3).
The eight baryons belong to the regular (eight-dimensional) representation of SU(3). All the known pseudoscalar mesons, vector mesons, and meson-baryon resonances have been tentatively identified with various representations of SU(3). '
In this note, we examine the role of the deuteron in the eightfold way and find it must belong to a tendimensional representation of SU(3). In the limit of exact unitary symmetry, the implication is that all ten of the baryon-baryon states which comprise the supermultiplet are similarly bound. Since it is clear that unitary symmetry is not exact in the physical world, some of these might not occur as actual bound states. However, unless the symmetry is broken so badly that it is meaningless, one might expect these states to be nearly bound, or resonant. ' As will be discussed below, there is some evidence to support this point of view.
Since the symmetry of the eightfold way seems to be broken in a particularly simple and definite way, the mass splittings in the supermultiplets are related. 
'is 
The first of these (X»i) clearly corresponds to the channel in which the deuteron occurs as a bound state. In the limit of exact unitary symmetry, in which the eight baryons are degenerate, the forces that bind the deuteron are the same in each of the ten baryon-baryon states X p~. In this limit they are all bound states with the same spin and parity (1+) and with the same binding energy (2.2 MeV) as the deuteron. Clearly, unitary symmetry is not exact in the physical world. However, if the symmetry is not broken so badly that the classification is no longer useful, one might expect nearly bound, or resonant, states to occur in these baryonbaryon channels. The experimental data bearing on this point of view will be discussed next.
III. COMPARISON WITH EXPERIMENT
The experimental information concerning the interactions in the states X p~d ecreases rapidly with the strangenesses of the baryons involved, being virtually nonexistent for the I'= 0 triplet and the I'= -1 quadruplet. The V=1 doublet does not seem to be bound. ' However, there is some evidence that the hyperon-nucleon interaction is quite strong near the ZS threshold in the state with I =-', and spin and parity 1+. ' T. Kotani and M. Ross, Nuovo Cimento 14, 1282 (1959) .
IV. PREDICTIONS
Since the symmetry of the eightfold way seems to be broken in a particularly simple manner, there exists a relation among the masses within a given supermultiplet. In particular, the squares of the masses" of the baryon-baryon 10 are equally spaced, according to the Gell-Mann -Okubo" mass formula. Therefore, one has the relation 3P = Ms'(1+nI'), 
